
Radical prostatectomy, radiation therapy, and watchful waiting represent the
most common treatment options offered to men with clinically localized
carcinoma of the prostate. The optimal treatment for these patients is often

controversial, and selecting a treatment represents a tremendous challenge both
for patients and for health care providers. The decision-making process would be
more straightforward if the results were available from a trial comparing various
quality-of-life and survival outcomes for men randomized to radical prostatectomy,
radiation therapy, and watchful waiting and followed up for 15 years.
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The most common treatment options for men with clinically localized prostate
cancer include radical prostatectomy and radiation therapy.  The choice between
these options is often controversial, and selecting the optimal treatment poses a
great challenge for patients and physicians. Factors important to the decision
include age and life expectancy of the patient, the natural history of the prostate
cancer, how curable the disease is, and the morbidity of treatment. Use of these
criteria to select treatment for a healthy, 70-year-old man presenting with a non-
palpable tumor, stage T1c disease, serum prostate-specific antigen of 12 ng/mL,
and an adenocarcinoma with a Gleason score of 8 that is present in 2 of 12
biopsy cores would lead to the choice of radical prostatectomy over radiation
therapy. Data show that such a patient has a life expectancy of more than 
12.3 years if the prostate cancer can be cured and a high probability of dying
from the disease if it is not cured. Data further show that radical prostatectomy
in such a patient would confer a survival advantage over radiation therapy
without resulting in greater complications or reduction in quality of life.
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Unfortunately, a definitive trial of
this design has never been conducted.
Moreover, even if such a study had
been initiated 15 years ago, advances
in diagnosis and management of
prostate cancer and the development
of validated methods to assess quality-
of-life outcomes would render the
findings virtually irrelevant today.
Specifically, over the last 15 years
there has been significant stage
migration due to the widespread
acceptance of prostate-specific antigen
(PSA) screening,1 lower treatment-

related morbidity due to advances in
surgical technique,2 improved delivery
of both external beam3 and intersti-
tial4 radiation to the prostate, and 
the validation of self-administered
instruments to capture quality-of-
life outcomes.4 Despite the inherent
limitations and deficiencies of the
available clinical information, we as
health care providers are still con-
fronted on a daily basis with the
need to guide our patients through
decisions regarding the treatment of
newly diagnosed, clinically localized
carcinoma of the prostate. In the
Summer 2000 issue of Reviews in
Urology, I contributed an article enti-
tled “Selecting Candidates for
Radical Prostatectomy," which out-
lined an evidence-based approach to
the process of selecting treatment for
men with clinically localized prostate
cancer.5 The factors relevant to this
decision include age and life
expectancy of the patient, the natu-
ral history of the prostate cancer, the
ability to cure the disease, and the
morbidity of treatment. In this point-
counterpoint discussion, I will out-
line an evidenced-based approach,
based on these criteria, to selecting

treatment for a healthy, 70-year-old
man presenting with a nonpalpable
tumor, stage T1c disease, serum PSA
of 12 ng/mL, and an adenocarcinoma
with a Gleason score of 8 that is
present in 2 of 12 biopsy cores.

Life Expectancy
The average life expectancy for a 
70-year-old American male is 12.3
years.5 An average 70-year-old male
has a 58%, 34%, and 15% probability
of surviving 10, 15, and 20 years,
respectively. These life-expectancy

statistics must be interpreted based
on comorbidities, and the subject of
our point-counterpoint discussion is
a healthy 70-year-old man. Therefore,
the average life expectancy of 12.3
years is likely an underestimate of his
true life expectancy.

Natural History of the Disease
Several studies reported in the litera-
ture provide insights into the natural
history of high-grade prostate cancer
in a 70-year-old man. Albertsen and
associates6 examined the survival of
men 65–75 years of age who had
clinically localized prostate cancer,
comparing those treated with hor-
monal therapy with aged-matched,
untreated controls. The survival
expectancy for men with Gleason
8–10 adenocarcinoma of the prostate
treated with hormonal therapy was 
6–8 years less than that for controls.
If one assumes that hormonal therapy
does not extend survival, then the
difference in survival between the
hormonally-treated group versus the
control group represents the impact
of high-grade, clinically localized
prostate cancer on survival. 

Aus and associates7 reported on a

study from Scandinavia in which 301
men with newly diagnosed, clinically
localized prostate cancer were man-
aged with a noncurative intent. In
this study, 50% of all men who were
diagnosed at 70 years of age with
clinically localized prostate cancer
died from their disease. However, the
authors did not stratify the age-
dependent death rate for newly diag-
nosed clinically localized prostate
cancer according to Gleason score.
The percentage of men dying of
prostate cancer would be expected to
be greater than 50% for the subset of
men with high-grade disease. These
studies provide compelling evidence
that high-grade prostate cancer has a
dramatic impact on the survival of
men who are diagnosed at age 70 and
provide the rationale to offer treat-
ment intended to reduce this risk.

Curability of Prostate Cancer
The fact that untreated prostate cancer
leads to death is not, in and of itself,
an indication for intervention.
Treatment must lower the risk of
death to justify intervention. Walsh
and associates recently reported on
the long-term survival for men with
Gleason 8–10 adenocarcinoma who
underwent radical retropubic prosta-
tectomy.8 In this series, the 5-, 10-,
and 15-year biochemical disease-
free survival was 47%, 29%, and 15%
respectively. If one considers both
the natural-history data previously
described and the Walsh survival
data for Gleason 8–10 tumors, 
radical prostatectomy appears to
offer a significant survival advantage.
It is important to recognize that the
majority of those cases in the Walsh
series who had 10- and 15-year sur-
vival data were diagnosed in the pre-
PSA era, and therefore these survival
statistics do not reflect the favorable
impact of stage migration attributable
to PSA screening on survival out-
comes. In addition, biochemical recur-

The fact that untreated prostate cancer leads to death is not, in and of
itself, an indication for intervention.  

148 VOL. 4 NO. 3  2002    REVIEWS IN UROLOGY 

Prostate Cancer Treatment: Radical Prostatectomy continued



rence does not always imply systemic
disease, and some cases with biochem-
ical recurrence may be effectively
treated with adjuvant radiotherapy.9

The biochemical disease-free survival
data presented by Walsh do not take
into account the potential benefit of
adjuvant radiotherapy.

Historically, the finding of a
Gleason 8 prostate cancer was asso-
ciated with an ominous prognosis
because these tumors were palpable
and invariably associated with a large
tumor volume. However, the case
under discussion has features that
suggest a better prognosis than those
of the entire group of Gleason 8–10
cancers reported by Walsh and asso-
ciates since the Gleason score is an 8,
the tumor is not palpable, and there is
reason to believe the tumor volume
is small because of the low-volume
disease on the biopsy.  

Radical Prostatectomy Versus
Radiation Therapy
The natural history of the disease,
life expectancy of the patient, and
potential for cure provide compelling
reasons to treat the patient presented
in this point-counterpoint discussion
aggressively, with the intent to cure
the prostate cancer. The next question,
and the primary subject of this point-
counterpoint discussion, is whether
to offer radical prostatectomy or
radiation therapy. The decision to
offer one treatment or the other must
reflect a critical analysis of benefits
(ie, survival) and risks.  

Survival 
The only randomized study comparing
radical prostatectomy and radiation
therapy was performed within the
Veteran's Administration system.10

At 8 years follow-up, surgery was
shown to have a significant survival
advantage. This study has been criti-
cized by radiotherapists who argue
that the randomization favored the

radical prostatectomy arm, even
though the protocol for randomiza-
tion was not violated.

A recent study presented at the
2002 American Urological Association
Annual Meeting in Orlando also sug-
gests a survival advantage of radical
prostatectomy for high-grade disease.
Leak and associates11 reported on a
group of 460 men with Gleason
8–10, clinically localized adenocar-
cinomas who underwent radical
prostatectomy, radiation therapy, or
conservative therapy between 1980

and 1997. After adjusting for age,
race, grade of tumor, comorbidity,
local status, and year of diagnosis, a
Cox proportional hazards model was
used to compare long-term survival
therapy among the three treatment
groups. Relative to conservative
therapy, radical prostatectomy and
radiation therapy gave a 10.4-year
and 1.7-year increase in length of
survival, respectively. The authors
concluded that radical prostatectomy
had the greatest impact on decreasing
cancer-specific mortality in men with
high-grade prostate cancers.

Complications
Radical prostatectomy performed by
experienced surgeons in the modern
era is associated with minimal mor-
bidity. Lepor and associates12 recently
reported on the outcomes of 1000
consecutive men with clinically
localized prostate cancer who under-
went radical retropubic prostatectomy
between April 1994 and July 2000.
The intraoperative and in-hospital
mortality was 0. Only 8 (0.8%) men
experienced an intraoperative compli-
cation. None of these intraoperative
complications resulted in any long-

term disability or sequelae. The inci-
dence of medical complications during
the hospitalization and over a 30-day
postoperative interval included deep
vein thrombosis (0.1%), pulmonary
embolism (0.2%) and myocardial
infarction (0.5%). The risk of allo-
geneic transfusion was 9.7%. The
mean length of hospital stay was 
2.3 days. Only 5 (0.5%) patients
underwent reoperation. 

Maximal continence and potency
are typically obtained within 1 and 
2 years, respectively. It is well recog-

nized that reliable outcomes data
regarding continence and potency
can only be obtained using validat-
ed self-administered questionnaires.
Beginning in October 2000, I embarked
on a project to prospectively determine
baseline and 3-, 12-, and 24-month
continence and potency outcomes
using such instruments. We have
recently examined our continence
outcomes at 1 year.

At baseline, 85% of men leaked
urine not at all; 9%, less than once a
week; 4%, about once a week; and
2%, every day. Of those men who
were continent at baseline, 78% wore
no pads, 15% wore one small pad,
5% wore 2 pads, and 2% wore at
least 3 pads 1 year following radical
prostatectomy. Fifty percent of these
same men indicated that their bother
due to incontinence was no problem;
31% indicated it was a very small
problem; 10%, a small problem; 5%,
a moderate problem; and 4%, a big
problem. If the definition of conti-
nence is the requirement for one or
fewer small pads or none or slight
bother, then 91%–93% of continent
men undergoing radical prostatectomy
maintain continence 1 year following
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surgery. Walsh and associates13 have
recently reported that 95% of men
had no or small bother due to incon-
tinence 18 months following radical
retropubic prostatectomy.

We have insufficient follow-up
data at this time to assess our potency
outcomes. However, Walsh and associ-
ates13 have recently assessed potency
outcomes following radical retropubic
prostatectomy using a validated dis-
ease-targeted, quality-of-life survey.
The median age of this group was 
57 years. Eighty-six percent of these
men were potent 18 months follow-
ing nerve-sparing radical retropubic
prostatectomy.

Assessment of intermediate-term
quality-of-life outcomes of radiation
therapy is essential because the con-
sequences of radiation therapy on
continence, bowel function, and
potency are often not realized for up
to 2 years. Long-term studies are also
important to address issues such as
radiation cystitis, proctitis, and other
sequelae. However, it is difficult to
define the morbidity associated with
radiation therapy because of the
grading scale that is widely accepted
for quantifying outcomes and the
lack of long-term follow-up studies. 

Complications following radiation

therapy are typically classified using
the Radiation Therapy Oncology
Group (RTOG) scale shown in Table
1. This outcomes scale is misleading
because a man with severe lower uri-
nary tract symptoms secondary to a
contracted bladder may receive no
medical therapy or surgical interven-
tion because there is no treatment

that has proven utility in this setting.
The decision to offer intervention is
left up to the discretion of the radiation
therapist. Therefore, despite the like-
lihood that the patient is seriously
bothered and even disabled by the
contracted bladder, the complication
is a Grade 1 complication because no
therapy was offered. 

Michalski and associates14 recently
reported on the toxicity following
three-dimensional conformal radio-
therapy (3D CRT) for prostate cancer
in 592 men randomized to an RTOG
study comparing different dosing reg-
imens. Approximately 50% of men
experienced acute bladder or bowel

toxicity, and 40% developed a Grade
2 morbidity, respectively.

Zelefsky and associates15 recently
reported the late complications fol-
lowing 3D CRT in 137 men and
brachytherapy in 145 men with
favorable-risk prostate cancer who
were treated between 1988 and 1997
at Memorial Sloan-Kettering Cancer
Center. This report represents a small
proportion of the men actually treated
there during this time period. Late
treatment complications were defined
as events developing 90 days after
completion of radiation therapy or
those events persisting beyond 90 days
after completing radiation therapy.
Patient questionnaires were not used
to capture complications. Following
3D CRT and brachytherapy, 9% and
38% of men, respectively, developed
Grade 2 or 3 genitourinary toxicity,
and 6% and 4% of men, respectively,
developed Grade 2 rectal toxicity.
Five years following treatment, 43%
of men who underwent 3D CRT 

and 53% of men who underwent
brachytherapy complained of erectile
dysfunction.

Talcott and associates16 recently
reported the first long-term outcome
assessment following brachytherapy
for early prostate cancer using a vali-
dated patient questionnaire. One hun-
dred five men who had been treated
with brachytherapy at Northwest
Hospital at least 2 years and 9 months
responded to a mailed questionnaire
assessing urinary and bowel function.
Fifteen percent of men who underwent
seed implantation alone and 19%
who underwent a combination of seed
implantation and external beam ther-
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Table 1
Radiation Therapy Oncology Group Scale for Classification 

of Complications Following Radiation Therapy

Grade Description

0 No complication

1 Minor symptom requiring no treatment

2 Minor symptom requiring medication

3 Symptom requiring minor surgical intervention

4 Symptom requiring major surgical intervention

5 Death

It is difficult to define the morbidity associated with radiation therapy
because of the grading scale that is widely accepted for quantifying outcomes
and the lack of long-term follow-up studies.  
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apy complained of frequent diarrhea,
mucus per rectum, or rectal bleeding.
Forty percent of men who underwent
seed implantation alone and 55%
who underwent combination therapy

complained of urinary leakage.
However, the use of pads is a better
indicator of level of continence and
its impact on quality of life. Eighteen
percent of men who underwent 
seed implantation alone and 13%
who underwent combination therapy
required pad use for their inconti-
nence. Sexual dysfunction was a sig-
nificant problem following brachy-
therapy. Sixty-eight percent of men
who underwent seed implantation
alone and 82% who underwent com-
bination therapy indicated that their
erections were inadequate for pene-
tration without manual assistance.

Brandeis and associates17 reported
a study comparing quality-of-life
outcomes following radical prostate-
ctomy and brachytherapy using a
validated patient questionnaire for
men treated at a single institution.
Follow-up ranged between 3 and 17
months. An obvious limitation of
this study is that continence status
following radical prostatectomy

improves throughout the first post-
operative year and potency improves
throughout the first 2 postoperative
years, whereas sexual dysfunction
and urinary incontinence are late

complications following radiation
therapy. Therefore, the relatively
short follow-up interval significantly
underestimates the complications of
brachytherapy and overestimates the 
complications of surgical interven-
tion. In this study, patients in the
radical prostatectomy group suffered
more from incontinence than did
those in the brachytherapy group or
healthy controls. (Interestingly, an
assessment of both continence and
voiding dysfunction showed that

brachytherapy had a greater negative
impact than radical prostatectomy,
and radical prostatectomy was equiv-
alent to controls.) Bowel function was
a greater bother in the brachytherapy
group than in either the radical

prostatectomy or control groups.
Sexual function was equivalent in the
brachytherapy and radical prostatec-
tomy groups, and both treated
groups were worse than controls.
Based upon the UCLA comparative
experience17 and the composite expe-
rience reported in the literature, it
appears that, overall, radical prostate-
ctomy, 3D CRT, and brachytherapy
have a similar impact on quality of life.

Summary
A healthy, 70-year-old man with a
low-volume, high-grade, clinically
localized prostate cancer has a life
expectancy exceeding 12.3 years if
the prostate cancer can be cured. The
available natural history data for
clinically localized prostate cancer
demonstrates that a healthy 70-year-
old man has a high probability of
dying from high-grade disease if
treated with a noncurative intent. 

In select cases, men with nonpalpa-
ble, high-grade, clinically localized
prostate cancer have disease that is
amenable to cure. The available data
demonstrate that for men with high-
grade prostate cancer, radical prosta-

Main Points
• When selecting the best treatment for patients with clinically localized prostate cancer, one should consider the life expectancy of

the patient, the natural history of the prostate cancer, the curability of the disease, and the morbidity of treatment.

• High-grade prostate cancer managed with noncurative intent greatly reduces life expectancy.

• Radical prostatectomy appears to offer a significant survival advantage over radiation therapy.

• Overall, radical prostatectomy, three-dimensional conformal radiotherapy, and brachytherapy appear to have a similar impact on
quality of life.

• A healthy, 70-year-old with low-volume, high-grade, clinically localized prostate cancer is best treated with radical prostatectomy
because it offers the best chance for cure without greater reduction in quality of life.

Sexual function was equivalent in the brachytherapy and radical prostatec-
tomy groups, and both treated groups were worse than controls.

In the hands of experienced surgeons, the complications associated with
radical prostatectomy and radiation therapy are minimal, and recovery
is typically uneventful.
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tectomy has a survival advantage
compared with radiation therapy. In
the hands of experienced surgeons,
the complications associated with
radical prostatectomy and radiation
therapy are minimal, and recovery is
typically uneventful. The valid qual-
ity-of-life outcomes data suggest
that the better survival achieved by
radical prostatectomy does not come
at the expense of quality of life.
Therefore, the healthy, 70-year-old
man presented in this point-counter-
point discussion is best treated with
radical prostatectomy because this
option provides the best probability
for cure without further compromising
quality of life.                           

References
1. Stone NN, DeAntoni EP, Crawford ED.

Screening for prostate cancer by digital rectal
examination and prostate-specific antigen:
results of prostate cancer awareness week 1989-
1992. Urology. 1994;44:1825.

2. Walsh PC. Anatomical radical retropubic prosta-
tectomy. In: Walsh PC, Retik AB, Vaughan ED
Jr, Wein AJ, eds. Campbell’s Urology, 7th ed.
Philadelphia, PA: WB Saunders Company;
1998:2565–2588.

3. Bosworth J, Waldbaum, R, Potters L.
Brachytherapy for prostate cancer. In: Lepor H,
ed. Prostatic Diseases. Philadelphia: WB
Saunders Company; 2000;451–460.

4.  Porter AT, Chuba PJ. Radiotherapy of prostate
cancer: photon and neutron treatments. In:
Lepor H, ed. Prostatic Diseases. Philadelphia,
PA: WB Saunders Company; 2000; 444–450.

5. Lepor H. Selecting candidates for radical prosta-
tectomy. Rev Urol. 2000;2:182–189.

6. Albertsen PC, Fryback DG, Storer BE, et al.
Long-term survival among men with conserva-
tively treated localized prostate cancer. JAMA.
1995;274–626.

7. Aus G, Hugosson J, Norlen L. Long-term survival
and mortality in prostate cancer treated with
non-curative intent. J Urol. 1995;154:460–465.

8. Han M, Partin AW, Pound CR, et al. Long-term
biochemical disease-free and cancer-specific
survival following anatomic radical retropubic
prostatectomy. The 15-year Johns Hopkins expe-
rience.  Urol Clin North Am. 2001;28:555–565. 

9. Schild SE, Pisansky TM.  The role of radiother-
apy after radical prostatectomy. Urol Clin North
Am. 2001;28:629–637. 

10. Paulson DF. Randomized series of treatment with
surgery vs. radiation for prostate adenocarcino-
ma. Presented at the NCI Consensus Development

Conference on the Management of Clinically
Localized Cancer. 1987; June:127–132. 

11. Leak BJ, Tewari A, Menon M. Long-term sur-
vival in men with clinically localized high grade
prostate cancer managed conservatively com-
pared with definitive radiation or radical prosta-
tectomy. J Urol. 2002;167:155–156.

12. Lepor H., Nieder AM, Ferrandino MN. The intraop-
erative and postoperative complications following
radical retropubic prostatectomy in a consecutive
series of 1,000 cases. J Urol. 2001;166:1729–1733.

13. Walsh PC, Marschke P, Ricker D, et al. Patient-
reported urinary continence and sexual func-
tion after anatomic radical prostatectomy.
Urology. 2000;55:58–61.

14. Michalski JM, Purdy JA, Winter K, et al.
Preliminary report of toxicity following 3D
radiation therapy for prostate cancer on
3DOG/RTOG 9406. Int J Radiat  Oncol Biol
Phys. 2000;46:391–402.

15. Zelefsky MJ, Wallner KE, Ling CC, et al.
Comparison of the 5-year outcome and morbid-
ity of three-dimensional conformal radiotherapy
versus transperineal permanent iodine-12
implantation for early-stage prostatic cancer. 
J Clin Oncol. 1999;17:517–522.

16. Talcott JA, Clark JA, Stark PC, et al. Long-term
treatment related complications of brachythera-
py for early prostate cancer: a survey of patients
previously treated. J Urol. 2001;166:494–499. 

17. Brandeis J, Litwin M, Burnison C. Quality of life
outcomes after brachytherapy for early stage
prostate cancer. J Urol. 2000;163:851–857.

We are pleased to announce that Dr. Alan W. Partin, Contributing Editor to Reviews in
Urology, has been awarded the 2002 Gold Cystoscope Award for his outstanding work in BPH
and prostate cancer. 

The Gold Cystoscope Award is presented annually to a urologist who has distinguished himself
through outstanding contributions to his profession within ten (10) years of completing his
residency training.

Announcement


